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摘 要 
炔丙基胺类化合物是十分重要的有机合成中间体，在含氮化合物、天然产物
的合成中具有非常广泛的用途，而许多含有手性炔丙基胺结构的化合物则具有重
要的生理活性，是药物分子合成的关键砌块。本论文的目的是探索研究炔丙基胺
类化合物的高效合成方法，主要包括以下两部分： 
第一部分 双核铜络合物CuI2(pip)2催化的醛-炔-胺(A3)偶联反应 
近年来，非手性炔丙基胺类化合物的合成已经取得了重大的研究进展，尤以
醛-炔-胺 A3 偶联反应的研究成果最为显著，且已发展形成了多种优秀的催化体
系，然而这些合成方法中依然存在着许多问题与挑战。因此，深入研究 A3 偶联
反应，发展更高效、普适的反应体系来合成炔丙基胺类化合物仍具有十分重要的
意义。 
本文以便宜易得的 2-吡咯甲醛和 2-吡啶甲胺为原料合成了不对称的双核铜
催化剂CuI2(pip)2，并将其应用于醛-炔-胺A3偶联反应中制备炔丙基胺类化合物。
实验结果表明，CuI2(pip)2 能有效的催化 A3 偶联反应的发生，催化剂负载量 0.4 
mol%，反应时间 2 h，产物产率最高可达 99%，底物适用范围广泛。 
第二部分 手性炔丙基胺化合物的不对称催化合成 
手性炔丙基胺化合物的合成中，Pybox、Quinap、Pinap、Binol 等手性配体与
金属盐组成的手性催化剂是主要的催化体系。 
本文在研究过程中合成了多种氨基醇类、Pybox 类、P,N 类手性配体，并用
于醛-炔-胺的 AA3偶联反应中。实验结果表明，产物产率均在 90%以上，但对映
选择性除 Pybox/CuBr 催化体系可使 ee 值达到 58%之外，其他均近乎消旋，因此
该项工作还需要我们进行更为深入的研究，开发更有效的催化体系。 
关键字：炔丙基胺类化合物；A3偶联反应；双核铜络合物；AA3偶联反应；手性
配体 
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Abstract 
Propargylamines are versatile building blocks for the synthesis of nitrogen-
containing heterocyclic compounds and natural products. Furthermore, some chiral 
propargylamines are important intermediates for the preparation of pharmaceutical 
agents. The present thesis aims to develop a highly efficient synthetic method to 
propargylamine, which contains two sections: 
Section one  Aldehyde–alkyne–amine (A3) coupling catalyzed by a 
highly efficient dicopper complex 
In recent years, the synthesis of achiral propargylamines has grown fast, expecially 
for A3 coupling reactions, and a lot of excellent catalytic systems have been reported, 
however, some problems and challenges still exist. Consequently, further study of A3 
coupling reactions and the development of highly efficient synthetic methods to 
propargylamine are still of great importance. 
In this section, asymmetrical dicopper complex CuI2(pip)2 derived from 2-
pyrrolecarbaldehyde and 2-pyridinemethanamine was synthesized and applied to 
catalyze aldehyde–alkyne–amine (A3) coupling reactions. The results showed that 
CuI2(pip)2 was highly efficient for catalyzing A
3 coupling reactions, which produced 
propargylamines. A catalyst loading of 0.4 mol% and a short time of 2 h can give good 
to excellent yields with broad substrate scopes, the highest yield up to 98%. 
Section two  Catalytic asymmetric synthesis of propargylamines 
Chiral catalysts composed of chiral ligands, for example Pybox、Quinap、Pinap、
Binol, and metal salts are main catalytic systems in the synthesis of chiral 
propargylamines. 
In this section, various amino alcohol ligands, Pybox ligands and P,N ligands were 
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synthesized and applied to induce the asymmetric reactions of aldehyde–alkyne–amine 
(AA3) coupling. The results showed that we could get the target products with yields 
higher than 90%, but with a poor ee value except a 58% ee when using pybox/CuBr. 
Therefore, this work needs further studies in the future. 
Key words: Propargylamines; A3 coupling reactions; dicopper complex; AA3coupling 
reactions; chiral ligands
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